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(57)Abstract: 

PROBLEM TO BE SOLVED: To minimize the 
hardware scale and increase in signal processing and 
to apply hierarchical coding to a digital audio signal. 
SOLUTION: A plurality of spectrum components 
produced by FET processing (ST24) applied to an 
input digital audio signal are divided into sub bands 0- 
31 . The sub bands are divided into low and medium 
hands (0 to C) and high bands (C+1 to 31), where C 
is a border number of the sub bands. Based on a 
psycho- audible model, a bit assignment amount of 
each hierarchy is respectively calculated. As to the 
low and medium bands, since any of them may singly 
be used, a masking level is calculated by setting the 
components of the high frequency bands to be zero. 
Bit assignment of each hierarchy is decided based on 
the bit assignment amount and a scale factor, and 
each hierarchy is quantized (ST27). Then each 
hierarchy is respectively formatted to a bit stream 
(ST28L, ST28H). 
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[0 0 6 5] (9) tfyb^hy-^^A* (^X^^ 

5 T 9 ) 

tf b -< b I 1 — J*"; Alt} It t D S P 7 1 <O^M^ y 7 

6 icmffi & ft mtWIcto i - ^1^^^ 0 ;fr — ^ -Y ^ ? 
t— ^'O^.PSJi. tf b h ! J -^^---y/C-a^llo 
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[oo66] do) iryb^by-^oat (^^y 

/ST 1 0 ) 

tf y b^ b y ^ Mfrlb&s^ VG>*<tr—A'7 T 2 9 * 4 
^-fttf y b«fe, * 
[0 0 6 7 ] (11) S&^-ft Uf^STl 1) 

$ tm y> ^x fc^^s^F-fttf y hsiaott^^ k 

i<? [0 0 6 8 ] (1 2) -&J«:7-f A^<£>ff3£ (Xr-y^S 
T 1 2) 

[0 0 6 9 ] (13) ^--^^^-^-^^tU^ (^X^ 
/ST 1 3 ) 

[0 0 7 0 ] b^M P EGi^f ^Tgffl 

v^sf-^^>-KW#ft**tt, sfsttycwaw**^" 

SMft + ttt?*— * PCM_Li^f^^ PCM_HC^ 
S'JU *HiS*JS»SrMPEGxy3^^2 4, 2 51C 

[0 0 7 1 ] — UlSW-CJi, 2ocr>l®^^it^r 

5*3— ^lii^w^s^iD^^^iftft 

30 ffilOSglfeWCfcSo 

[ 0 0 7 2] |1 r. ©^w^ffi^lMfeP'J^^^ 3 

— ^1 5 0*3iVf 3-^1 6 0 £>*J#Sr;^U Hi 7 

1 8 Aib^ail 8 B tt\ ^**^lx^V£>ffi-£S:fft 
$\-t%>-ftL$><DMX'&>Z>o M 1 6 <D%tf&1)'*t>ifri>*2> £ o 

^t^yMbfell SSL^iVl 5 5H^ 
5f t -^3 — ^1 6 0lC*5V^t»i, tfs/b^by— ^ 
SWl6Ufcl{/i6lHB5i:t^o U^b 

[ 0 0 7 3 ] y^- — 3/ bft^?i 1 5 5 Ld»£>te, 
^^^-^c^tfi/ b^ b y— S L^^tti^?^^, 
^ y bft^^il 5 5 H^bi±, S5*^— ^<^tf 3/ b^ b 

-H*£#'J^13H-> wHb^tf 3/ b^ b U-Ad^H^ 
llECCxy^'fN^^ilOo E cc^>-=3— ^-c 
(i . ife^i^ ^ tf 3' b ^ by M\ (C*J"f — tT 

lEf^.^//^^^*-"^ ^ ^ !' — -MC-fct-fo^^- 
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[ o 0 7 4 ] i^<^mMm\c^\^X y A^^r—^^^r^— 
6#jtcov^xiftej-f £o 0 l 2K^£ft£W-fHt:*&S4 1 

tC<fcoX, 3 2»»]*ttfc1^^^ K^-^ Sr, m$L%t 

OfiV^ffiA^, SD (0) , SD (1) , S 

D (3 1) fcS"To ^tlh^-J^^ y^r~? (D^CDm 
fctfSD (0) -SD (C) **<S«£>l*Ji?*— * S D 
_Lt SD (C+l) -SD (31) %&i&V>Vgm 
f-i?SD_Htt^ 0 fy/y^^Sf^USkHz 

«fc fc^750X (C + l) HzlC 

[0 0 7 5] n cox 5 ic##jsnrt: 20©t^V Kf* 

- : ?©^-/SD_L*iJ:a { SDH^U, 

ix?4ittcfti?)fe^/ttf s/ b M-Jfe£ <fc tf 3/ b 

[0076] Hi 7 <£>:7 -y — b {CTjk'f' J; 51-, 

<-*f 4**f—$ <?>7Kjl$fo%>h (^f^ST2l) , 
»»J7-f^^©«"#3& 5 *S^ , 0- 

3 i^<vK©ft*fi»:»ds^j*S^So -ttt, o-3i 

2 3) o 

[ 0 0 7 7 ] — FFTM 

yu^/l/CD^^mm (Xf^ST25L) t, 
ST 2 5 H) t^fe45. 

[ 0 0 7 8 ] §{f t£fJX\ ffi*«0»JB?^-* O^^^Kffl 

Kir — ^ S DH^ff Hit #X*>* t btte 

Bib, S D_HfIJ^^:*^>':^^^^&tf^f~ ; 5&$l- 

s D_L^(t -e-a*#>£ ^cOt bXff-^-T 3o 

[0079] pg«-»tt 2Bi-K"b-r, mz.r£m i sbi: 

J: m&ik f c 1 43 J; f c h iC*5l^X, si— 
^ -f ;t (f & (SJ$ . C P ■*£ > 3 o^-» (C^S'l-r & 
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[0 0 8 1 ] ^fj/7°ST23tft-S^|l^X^7 
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X«-RSJiSlcti-»$ti,yttfy bt'J^ *Sr#HS bX, 0- 

27) 0 

[0 0 8 2] ^LT, t^h^bD^^^^^-^iyb 
^©*Q.31^*$^5o fitS^Bltfi, C 

+ 1 — 31 #g^^^>- K^tf y bS'J*3^Xlc?:0t bX 
ffjt-f-S (^f^7°ST28L) o P«l-, i^^^Bil 
Xfi, o-C/^K^t> hS"|i9^X*S:0 i: bXff^ 

ABS_L3&5a*Stl, (^f^ST29L) , tf y b 
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[0083] ±&vf^^<v^m^i&<DmMm^£%n j % 
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[0 0 8 4 ] f3-/l.6 0t'it @?r:U*V^7— IT 
IE © SS tC J: <5 -X- r -*T IE * o H , ^ r -I TIE '& <o 

tf h x Ml — -A B S L » B S _H IC*t L X bf b ^< 

h i) — J^\%^-^m. 1 6 1 L-loJ;CJM 6 1 W/J-^C^iL^o 



(10) 



17 - 
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J;tJ«16lHO(9^ Sfctt^rtffll-^T, tfyf 
x h y — ^5SR*a31d s **^5o ^f^is^A* 

yhXh!J-ABS_L, BS_H&agtRU 31 

^£51iRt-£o t> b X b y - ^ B S_H$rlD^ 10 I 

o^^icii, tfy^by-ABs__HSrat bytt ^ 

[0 0 8 6 ] Hi 9 m#*0;^*^t"^ & b 

-c&>£ 0 tf s/ h y -^a-g-feas (ST 3 1 L*5j;U< 

ST3 1H) iCJCoT, tfy b J> — J^tfT^y*— 

/<>-k^— * sdat Ait-r K'ltaa (*<>-— A-yyt 

aSS^ffcteSe 2 (Ii6) , ^riy/ST32 (li 20 

b y — jUB S_LtC^^^L^)^-Y K«« (*^— ^ 
7r^SF, »J<9 mX^y htAL LOC) SrJBV^ 

tfybSALLOC) Sr/flV^T, C+1-3 1^VK 

[0 0 8 7] igi^liicj; !9 #£;ftfc{&^il!l<^^ ^ 
v Kf*— ^is J; VS5*«l©^^^v K:r — ^ ft, 
^;^/^H3 (116) , X^iy^°ST33 (01 

4) o 

[0 0 8 8] i^bfcw^Kcom^^lftff'J^IS-^teS 
teal*, tt3fe^-*%SS^^31fi<o^D"CII-tT^Iffii: * 

[0089] r ^«0fl^fdico^.«sv?^^3 - F cosmic 



t&WiW- 10-233692 
18 

-g-KW:, CdS:t-ft5ri:WSt*>5o PBS*, 

02 0*1, ~ ^sj^-frr/^v K#-*§-c d — f-ts 

1161 H-CfeShS, 
[00 90] gl20 c f 3 ^^^5/^°ST4 1tCib i V^-C, 
5£ (i=0, Cd = 31) )!)^n^ 0 i #@ ^ 

5/7 B ST4 2) o fl5*Sttl<Otf ^ b * b y — * <0»-£\ ffi 

/ST 4 3)o 
[ 0 0 9 1 ] idW^^U^^bSht^b (i = 3 
2) !&>fc*5a»a5«:S£*T>5 Ur^ST4 5) 0 id* 

3 2*"CSJi*Ur*V^tt, Xfix7°ST4 2ttl^ 

[ 0 0 9 2] |21tt, ^«|-C«#^^^^K 

^B S_L?r>Kffl LTi«iStta^fe#IS tf 3/ h)6 s 0 fcftfe 

b X h y — S_LC0ffi-§-^l^ 1 6 1 L-Cft£;ft,5o 
S^IC (i = 31, Cd = 3l) t^t^) (^7^3/ 
/ST 5 1 ) o 

[0 0 9 3 ] tfcK, i #g^if/^^>-K^t-> M'J^fl: 
dso^fc* 5 (^f 1 3//ST 5 2) o tfs> 

h y -^B S_L^#-^T^, Wttftfl^tf 5/ M'J^ 

Cd = i kZftZ Uf^ST53) o *U tf 
y hS")SftdS0-C*)tbtf, i^^^^ (i-D 
^^,S (^f^ST54) o ^bt, i = 0A*t*5^ 
«^^§ fl i^0T~^*ttU*\ W^f^ST 

[ 0 0 9 4 ] 0 2 2 fit, UW^-f^^ KttfeRSt 
S^cot-fe^, 0— 3 1 CO^^/^V Kfft-fe 

9, MEWlJ^S'lli try b (ALLOC) 

[ 0 0 9 5 ] 2k(C-fft^J^W tf3' h ^ b 1' B S_L 
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K##C d 5 „ **ttJG>^3> b* b *B 

5o r^^^l-fi. C d i C e^WOli|!9 liTtf 5/ bfBt 

[ 0 0 9 6 ] ^=i-^ttllC*5V^XIi, »JB«ig<Z> 

«*U -?:<Z>l8**:2jn*b"tfc&v\ 
[0 0 9 7 ] BLJiO^lfeWH, ^ ^ISW&^-f is#A'tk 

[ 0 0 9 8 ] H 2 3 tC*5V^"C, SOt^t^yt^^^ 

t 9 0-c^i-^^t 0 ^ — * fc v y ? — ^ £frbr,i£ 

4 ^-ff#A 5 A* * *U -b^ b/t J: 5 KW-fHb 
ICi^fft^SrfTJMPEGiya- ^8 1^ MP 
EGi^3^8 1 J&*fc© tf y b * h y — A B SJ& 5 #X. 
^^57"-^^ 2^^t^ 0 Z<D~r — $ * b 

Is — i/S 2frt>*¥ b !7 — ^tC^UXtf y b* b ^ ^ ^ 

g§ ^ o— mmm * ^ i± ft& o £ * mm t m * ^ 

[0099] * b SrfiiSS^tf S' b* b V — 

^^^^t 0 ^.— 9 9 0 cO^r — ^ X b V— i?9 1 iCfttt* 
H^c ttt, * * b u — is 9 1 if y b* b 

U-ABSi5MPEGf f 3^9 2KH*W&£*U tt** 5 
ftJJlS. MPEGf ^^/9 2^bMi^-f iff 

[oioo] 123 tc^-f jMc^v^t, ^>-t 0 ^ 

-^8 0fi, ^f—^^%V b 17 — ^Sr^bTSfSttO^ 3 
yt 9 ^ 9 O^^IoX < ^St'^lfClo 

U jgJRr^tWSSrSfsffifl©^ Vfc 0 ~~* 9 OtCttb 

■cit^-rso 3 -ctt, *s/b?— 

S*tbrv^*i^»-&-ci±, £RJB<p?*— 

Swt*SftWJ^ii^b, b?-^a s fi» 

bxi/^t^fi, cD^&mmTz^ 
^tttatcis^bT-ttffl-rsp&iiA^tR^i^So 

[o i o i ] i2 3i:^t>'^r^^^^. ^>-t°^ 
- * 8 o .£ x o ; 9 o n> tufii y r 'u- -r a so^jSt r 6 

tci & ft # ftQrSffifi^ tJ =r * b "C ^ © „ b A* b j£ ib , 
;^ h t v .J» ^ot^O <^ . ?*E f> & ? f " > 
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60 rO^^^b/^^tt, *3/bt7~* 

[0 10 2] ^fc, Ji^bfcH2 3^^^X^*Cfi, S 

[0103] Zl^WLm-Vtt, MPEGt-f-f 

^-i/^-v- 1 ■ccojsffiwtnov^-cRKbyhj&s. mmt£%± 

U ^JSJK^^^^DCT (Discrete Cosine Transfor 
[0104] 

[0 10 5] *^ r^^B^ft. «^^fe b a^^r^ 

[0106] ^tom^m^mMm-^^, 

ft^StSrff 5^ttcJ:oT, tfy b x b y — — 

[Hi ] i?^/u»K^»tti: wOSI^coWtt 

[0 2] r-^^P^^-H^F'J^^ff W*5j;rj«Sftfll^-€: 

[03] n ©SS^co— Hlteff'J^*5ttS fTiEf?#<o 

[04] fTIE^-^^V N < o*»o«FiJS:^f Bft*S0"C 

©M^^t/o 5 / ^ 0-c-^^o 

[0 6 ] j^KS'T-yi'i^^^-r ^^^-rntmmx- 

[07] ..(!] iftS r>lt| ffl ^ r -< 'i- ^-tSjitff'J Sr ^ D ^ 
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J; =2 — ^*£> -f p 0*c£>3 o 
[|10] ^^^K^#^^RIB^fflv^ft*ia"C«> 

[111] tfy h x h D — AO— #JSr^-*"[feSftH"Ca> 

[Hi 2] f-^^KW^b^W^&aSSrK^-rS^i 

[015] if :7V* v K}?fflii:*J»t5^^^^^^ 

[Hi 6] ~<D%mcoi&comM8i<v \t^%m \cy^^fz.^ 
[0i7] r. oas^i^iftffl^^M^^t^ 
[018] r. <D%w<&fo^MM&)\ctert%*-?x*^yu 
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. . . tf j/ ^ftlgL "5 5, 1 5 5 L, 1 

5 5H* • • tfsxh^HJ-A7t- ^^hftfel, 6 
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